Abstract
Introduction
Ovarian cancer is a common gynecological cancer and the fifth most frequent cause of death from cancer in women [1] . Given that this disease is asymptomatic in its early stages, late diagnosis is frequent. The current standard of care for this disease includes optimal cytoreduction with adjuvant chemotherapy following surgery and, occasionally, prior to surgery to reduce the size of the tumor. First-line chemotherapy is based on a platinum/taxane combination [2] , and approximately 70-80% of patients respond satisfactorily to this combination. However, complete response is achieved in only 15% of patients, and the majority ultimately relapse [3] . The time elapsed between the completion of first-line chemotherapy with platinum and relapse is known as the platinum-free interval (PFI). PFI helps oncologists distinguish between platinum-sensitive tumors (relapse at ≥6 months after first-line chemotherapy), partially sensitive tumors (if relapse occurs 6-12 months later), and platinumresistant tumors (if relapse occurs 6 months after completion of platinum-based chemotherapy) [4] .
In case of relapse, tumor response to a platinum-based regimen is directly related to the PFI. Thus, if relapse occurs in a patient with a platinum-sensitive (PFI >12 months) or a partially platinum-sensitive tumor (PFI >6 and <12), a platinum-based combination chemotherapy is recommended. Of note, a nonplatinum based combination (pegylated liposomal doxorubicin [PLD] plus trabectedin) has also been reported to be effective for platinum-sensitive tumors [5] .
In 2009, trabectedin -a marine-derived antineoplastic agent initially isolated from the tunicate Ecteinascidia turbinata that is currently produced synthetically -in combination with PLD -was authorized for the treatment of patients with recurrent platinum-sensitive ovarian cancer [6] . This is currently the only nonplatinum combination approved for recurrent platinum-sensitive ovarian cancer.
Trabectedin plus PLD, as a nonplatinum combination could be especially useful for the following patient profiles: (a) patients with partially platinum-sensitive recurrent ovarian cancer, with a platinum response rate of 20-30% [6] ; (b) patients who have received 2 or more previous platinum-based chemotherapy regimens, where the risk of developing a hypersensitivity reaction increases up to 27% in the 7th cycle [7] ; (c) patients who have developed a hypersensitivity reaction to platinum, which occurs in 15-20% of the patients [8] ; (d) patients who reject re-treatment with platinum.
Here, we report the case of a BRCA2 mutation carrier with recurrent platinum-sensitive ovarian cancer successfully treated with second-line chemotherapy with trabectedin plus PLD followed by third-line carboplatin plus gemcitabine and maintenance therapy with olaparib.
A 50-year-old postmenopausal Caucasian woman was diagnosed with high-grade ovarian serous carcinoma with peritoneal carcinomatosis in March 2013. First-line neoadjuvant chemotherapy with carboplatin and paclitaxel was administered at 3-week intervals for 4 cycles. After the fourth cycle, the patient underwent surgery, achieving optimal cytoreduction. Anatomopathological analysis revealed ovarian serous carcinoma in samples of omental implants and in 2 of 21 excised adenopathies, and high-grade papillary serous cystadenocarcinoma with frequent psammoma bodies in the ovarian samples. Surgery was followed by carboplatin plus neoadjuvant paclitaxel chemotherapy administered every 3 weeks for 4 cycles. In June 2014 -8 months after the last cycle -PET-CT imaging showed extensive supra-and infradiaphragmatic lymph node involvement. At that point, and after an 8-month PFI, chemotherapy with trabectedin (i.v. infusion of 1.1 mg/m 2 ) plus PLD (i.v. infusion of 30 mg/m 2 ) every 3 weeks was initiated. Partial response was achieved. After the 12th cycle, CA-125 levels decreased from 215 to 59 (U/mL), and CT imaging showed that the size of known portacaval adenopathies had decreased from 15 to 10 mm. In November 2015, after the 18th cycle, CT imaging evidenced disease progression at supradiaphragmatic level, gallbladder and abdominal wall; CA-125 levels were elevated (717 U/mL) and ECOG performance status was 0. Given that disease progression occurred in a BRCA mutation carrier with a 25-month PFI, the management plan was to achieve platinum response and thereafter administering olaparib as maintenance therapy.
Third-line chemotherapy was initiated with carboplatin AUC4 on day 1 and gemcitabine 1,000 mg/m 2 on days 1 and 8 every 3 weeks. After the third cycle, imaging confirmed complete response, which was maintained after the sixth and final cycle. At this point, maintenance treatment with olaparib 400 mg/12 h was initiated. At present (November 2016), 6 months after the start of maintenance treatment with olaparib, complete response is maintained. All treatments were well tolerated, no treatment-related toxicity was observed, and no dose reduction of any of the chemotherapy agents was necessary.
Discussion
A phase III clinical trial (the OVA-301 study, which led to the authorization of trabectedin + PLD) revealed that survival was improved with the combination of trabectedin + PLD as compared to treatment with PLD alone in patients with platinum-sensitive recurrent ovarian cancer. Notably, the difference was more significant and long-lasting in the group of patients with partially platinum-sensitive recurrent ovarian cancer (median overall survival [mOS]: trabectedin + PLD 21 months vs. PLD 17.2 months; p = 0.0056) [9] [10] [11] . In a later exploratory analysis of the subset of partially platinum-sensitive patients, the subjects in the trabectedin/PLD combination arm required third-line platinum-based therapy significantly later versus those in the PLD arm. The delay in subsequent platinum treatment was largely translated into an OS extension with respect to PDL alone, suggesting that extension in the PFI may improve the response to subsequent reintroduction of platinum (mOS: trabectedin + PLD 27.7 months vs. PLD 18.7 months; p = 0.0153) [12] .
In vitro studies have shown that the complex mechanism of action of trabectedinwhich binds to the minor groove of deoxyribonucleic acid (DNA), and this triggers a cascade of events affecting DNA repair pathways -causes homologous recombination repair-deficient cell lines (for example, mutations or diminished expression of BRCA1/2) to be more sensitive to trabectedin [13] .
An exploratory analysis of BRCA1 mutation carriers with recurrent ovarian cancer from the OVA-301 study was conducted. The study revealed higher overall survival and progression-free survival rates in patients with recurrent platinum-sensitive ovarian cancer and mutated BRCA1 treated with trabectedin + PLD, as compared to PLD alone (median progression-free survival 13.5 vs. 5.5 months, p = 0.0002; mOS 23.8 vs. 12.5 months, p = 0.0086) [14] . Another exploratory prospective study (single-arm phase II MITO-15 trial) was performed to evaluate the efficacy of trabectedin in patients with relapsed ovarian cancer with BRCA mutation and/or BRCAness phenotype (with at least 2 previous responses to platinum). The study revealed a high response rate to trabectedin therapy in patients with platinum-sensitive tumors. However, no differences were observed in response according to BRCA status [15] .
In the case reported here, second-line chemotherapy with trabectedin + PLD was effective in a BRCA2 mutation carrier with recurrent ovarian cancer partially sensitive to platinum. More specifically, partial response was reached with second-line chemotherapy with trabectedin + PLD over 18 cycles and a remarkable PFI of 25 months, with good tolerability. Subsequently third-line chemotherapy was initiated with carboplatin plus gemcitabine followed by maintenance therapy with olaparib. The patient did not present treatment-related toxicity at any time.
Conclusions
The case reported here shows that PFI was prolonged in a BRCA mutation carrier with partially platinum-sensitive recurrent ovarian cancer through the intercalation of trabectedin + PLD. It can be concluded that the trabectedin/PLD combination is an option for platinum-sensitive patients with relapsed ovarian cancer. Thus, trabectedin + PLD yields good response rates and prolongs the PFI.
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